Nitric oxide and proteoglycan turnover in rabbit articular cartilage.
Articular chondrocytes are known to synthesize large amounts of nitric oxide in response to exposure to interleukin-1, but the role of this radical in proteoglycan turnover remains controversial. In this study, we used two different inhibitors of nitric oxide synthase, NG-methyl-L-arginine and thiocitrulline, to study the effects of nitric oxide on the synthesis and breakdown of proteoglycan in rabbit articular cartilage. Synthesis of nitric oxide by cartilage slices in response to treatment with interleukin-1 and a partially purified mixture of synovial cytokines known as chondrocyte-activating factors peaked during the first 2 days of culture and then fell to low levels, despite daily replenishment with fresh medium and cytokines to the cultures. The production of nitric oxide was completely inhibited by NG-methyl-L-arginine and thiocitrulline. Interleukin-1 and the chondrocyte-activating factors inhibited proteoglycan synthesis and accelerated proteoglycan breakdown in the slices of cartilage. Both nitric oxide synthase inhibitors substantially counteracted the suppression of proteoglycan synthesis but exacerbated proteoglycan catabolism occurring in response to interleukin-1 and the chondrocyte-activating factors. The accelerated catabolism was associated with increased levels of matrix metalloproteinases in the conditioned medium. This dual effect of nitric oxide complicates decision making with regard to the possible clinical applications of nitric oxide agonists or antagonists in diseases of cartilage.